Expression and Localization of Aquaporin Water Channels in Human Middle Ear Epithelium.
Although aquaporins (AQPs) are known to play critical roles as the basis for water and solute transport in water homeostasis, AQPs in normal human middle ear epithelium (NHMEE) has not previously been investigated. To investigate the expressions of AQP water channels in NHMEE in situ, in proliferating epithelial cell cultures in vitro. AQP 0-12 expressions by cultured NHMEE cells in situ were assessed by reverse transcriptase-polymerase chain reaction. Normal middle ear epithelial tissue was harvested and investigated for expressions of AQPs (1, 3, 4, and 5) by immunohistochemistry. Expression screening was also carried out on the differentiated NHMEE cells. Transcripts for AQP 1, 2, 3, 4, 5, 6, 8, 10, and 11 were expressed consistently in cultured NHMEE cells; however, AQP 0, 7, 9, and 12 subtypes were not expressed. Immunochemistry confirmed the expressions of AQP 1, 3, and 5 at the protein level. AQP 1 was localized at capillary endothelial cells and fibroblasts in lamina propria mucosae; AQP 3 was present solely at the basolateral membrane of ciliated cells, whereas AQP 5 was on the apical surface of ciliated cells. AQP 3 and 5 were intensely expressed in both cultured NHMEE cells in situ and NHMEE tissue in vitro. This is the first study to demonstrate that AQPs are expressed by human middle ear epithelium in situ and in vitro, suggesting a potential role in otitis media with effusion. Our study suggests that the presence of AQP 1, 3, and 5 in the middle ear cavity may be to have an important role for water transportation.